wo 03/092553 A1 lllllllillll■lllllllllllllllllllillillllllllllllllli^ 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
13 November 2003 (13.11.2003) 




PCX 




(10) International Publication Number 

wo 03/092553 A1 



(51) International Patent Classification'^: A61F 2/16 

(21) International Application Number: PCT/US03/08200 

(22) International Filing Date: 18 March 2003 (18.03.2003) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

10/134,765 29 April 2002 (29.04.2002) US 

(71) Applicant (for all designated States except US)i ALCON, 
INC. [CH/CH]; Bosch 69. P.O. Box 62, CH-6331 Hunen- 
beig (CH). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): SOUTHARD, 



Michael, A. [US/US]; 6528 Virginia Square, Arlington, 
TX 76017 (US). 

(74) Agents: SCHIRA, Jeffrey, S. et a].; Alcon Research, Ltd., 
6201 S. Freeway, Q448, Fort Worth, TX 76134-2099 (US). 

(81) Designated States (national): AU, BR, CA, JP, MX, US. 

(84) Designated States (regional): European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE. ES, H, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, SK. TR). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: INTRAOCULAR LENS 




(57) Abstract: A foldable lens (10) 
having a reinforced haptic/optic 
intersection (22) that allows the 
optic (12) to vault posteriorly 
unidirectionally while still providing 
stable fixation of the lens (10) within 
the eye. 




wo 03/092553 



PCT/US03/08200 



1 

INTRAOCULAR LENS 

This invention relates to intraocular lenses (lOLs) and more particularly to soft, 
foldable intraocular lenses. 



Background of the Invention 

The human eye in its simplest terms functions to provide vision by transmitting and 
refracting light through a clear outer portion called the cornea, and further focusing the 
image by way of lens onto the retina at the back of the eye. The quality of the focused 
image depends on many factors including the size, shape and length of the eye, and the 
shape and transparency of the cornea and lens. 

When trauma, age or disease cause the lens to become less transparent, vision 
deteriorates because of the diminished light which can be transmitted to the retina. This 
deficiency in the lens of the eye is medically known as a cataract The treatment for this 
condition is surgical removal of the lens and implantation of an artificial lens or lOL. 

While early lOLs were made from hard plastic, such as polymethylmethacrylate 
(PMMA), soft foldable lOLs made from silicone, soft acrylics and hydrogels have become 
increasingly popular because of the ability to fold or roll these soft lenses and insert them 
through a smaller incision. While early foldable lenses either had a plate-style haptic 
(e.g., U.S. Patent No. 4,664,666 (Barrett), the entire contents of which being incorporated 
herein by reference) or were of a multi-piece design with independently formed, relatively 
rigid haptic attached to the soft optic (e.g., U.S. Patent No. 5,118,452 (Lindsey, et al.), the 
entire contents of which being incorporated herein by reference), newer lens designs are of 
an open-loop variety and manufactured from a single piece (e.g., U.S. Patent No. 

5,716,403, (Tran, et al.), the entire contents of which being incorporated herein by 
reference). The problem with soft, single-piece, open loop lOLs is that the haptics lack 
force sufficient to vault the optic posteriorly away from the iris and ensure firm contact 
with the posterior capsule. 

Accordingly, a need continues to exist for a vaulted, single-piece, open loop, soft 
intraocular lens. 
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Brief Summary of the Invention 

The present invention improves upon prior art single-piece, open loop, soft 
intraocular lenses by providing a foldable lens having a reinforced haptic/optic intersection 
that allows the optic to vault posteriorly unidirectionally while still providing stable 
fixation of the lens within the eye. 

It is accordingly an object of the present invention to provide a stable intraocular 

lens. 

It is a further object of the present invention to provide a vaulted, single-piece, 
open loop, soft intraocular lens. 

It is a further object of the present invention to provide a single-piece, open loop, 
soft intraocular lens having a stiffened haptic/optic intersection that allows the optic to 
vault posteriorly. 

Other objectives, features and advantages of the present invention will become 
apparent with reference to the drawings, and the following description of the drawings and 
claims. 



Brief Description of the Drawings 

FIG. 1 is a top plan view of a first embodiment of an intraocular lens of the 
present invention. 

FIG. 2 is a partial cross-sectional view of the lens illustrated in FIG. 1. 

FIG. 3 is a top plan view of a second embodim^t of an intraocular lens of the 
present invention. 

FIG. 4 is a partial cross-sectional view of the lens illustrated in FIG. 3. 

Detailed Description of the Invention 

As best seen in FIGS. 1 and 2, in a first embodiment of the present invention, lens 
10 generally consists of optic 12 and at least one haptic 14. Optic 12 has an anterior face 
16 and a posterior face 18. The overall design of lens 10 may be any suitable single- 
piece, open loop design made from a soft, foldable material, such as silicone, hydrogel or 
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soft acrylic. One suitable design is illustrated in HG. 1, and another suitable desi^ is 
disclosed in U.S. Patent No. 5,716,403, (Tran, et al.). Haptic 14 intersects edge 20 of 
optic 12 at an angle relative to the plane of the optic (the plane of the optic being 
perpendicular to optical axis 32), preferably between 1° and 20”, and most preferably 
between 5” and 10” but other suitable angles may also be used. Haptic 14 contains joint 
22 that acts like a hinge to allow distal section 24 of haptic 14 to pivot anteriorly. 
Ihickened section 26, on the posterior side of haptic 14, helps to assure that flexing of 
haptic 14 about joint 22 causes distal section 24 of haptic 14 to pivot anteriorly. Proximal 
portion 28 of haptic 14 contains convex antoior side 30 which assists in transferring 
compressive forces on haptic 14 into posterior movement of optic 12 along optical axis 32. 
While any suitable dimensions can be used, haptic 14 preferably is between about 0.10 
mm and 0.25 mm thick, with around 0.20 mm being most preferred. Thickened section 26 
of haptic 14 preferably is between about 0.40 mm and 0.65 mm thick, with around 0.55 
mm being most preferred. Proximal portion 28 of haptic 14 preferably is between about 
0.25 nun and 0.55 mm thick, with around 0.40 mm being most preferred. Convex anterior 
side 30 of proximal portion 28 of haptic 14 preferably is formed with a radius of between 
about 0.2 mm and 0.6 mm, with around 0.4 mm being most preferred. 

As best seen in FIGS. 3 and 4, in a second embodiment of the present invention, 
lens 110 generally consists of optic 112 and at least one haptic 114. Optic 112 has an 
anterior face 116 and a posterior face 118. The overall design of lens 110 may be any 
suitable single-piece, open loop design made from a soft, foldable material, such as 
silicone, hydrogel or soft acrylic. One suitable design is illustrated in FIG. 3, and another 
suitable design is disclosed in U.S. Patent No. 5,716,403, (Tran, et al.). Haptic 114 
intersects edge 120 of optic 112 at an angle relative to the plane of the optic (the plane of 
the optic being perpendicular to optical axis 132), preferably between 1” and 20®, and most 
preferably between 5® and 10® but other suitable angles may also be used. Haptic 114 
contains joint 122 that acts like a hinge to allow distal section 124 of haptic 114 to pivot • 
anteriorly. Thickened section 126, on the anterior side of haptic 114 and located distally 
of joint 122, helps to assure that flexing of haptic 114 about joint 122 causes distal section 
124 of haptic 114 to pivot anteriorly. Edge 120 of optic 112 contains circumferential 
stiffening rib 130 at the intersection of joint 122 and edge 120 which assists in transferring 
compressive forces on haptic 114 into posterior movement of optic 112 along optical axis 
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132. While any suitable dimensions can be used, haptic 114 preferably is between about 
0.10 mm and 0.25 mm thick, with around 0.20 mm being most preferred. Thickened 
section 126 of haptic 114 preferably is between about 0.20 mm and 0.40 mm thick, with 
aroimd 0.29 mm being most preferred, with a radius of between about 0.2 mm and 0.4 
mm, with aroimd 0.3 mm being most preferred. Joint 122 preferably is between about 
0.05 mm and 0.10 mm thick, with around 0.08 ram being most preferred. 

While certain embodiments of the present invention have been described above, 
these descriptions are given for purposes of illustration and explanation. Variations, 
changes, modifications, and departures from the systems and methods disclosed above may 
be adopted without departure from the scope or spirit of the present invention. 
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1 claim: 

1. An intraocular lens, comprising: 

a) an optic made from a foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 

piece, the haptic intersecting the optic at an angle relative to the plane of the optic, 

wherein the haptic has a proximal portion at the intersection of the haptic with the optic, 
the proximal portion being convex on an anterior side and the haptic further containing a 
posterior side containing a thickened section, the thickened section located distally from 
the proximal section so as to form a joint between the proximal section and the thickened 
section, the joint permitting the haptic to flex, thereby moving the optic posteriorly along 
an optical axis. 

2. The intraocular lens of c laim 1 wherein the thickened section is between 
about 0.40 mm and 0.65 mm thick. 

3. The intraocular lens of claim 1 wherein the proximal portion is between 
about 0.25 mm and 0.55 mm thick. 

4. An intraocular lens, comprising: 

a) an optic made jfrom a foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 

piece, the haptic intersecting the optic at an angle relative to the plane of the optic, 

wherein the haptic has a proximal portion at the intersection of the haptic with the optic, 
the proximal portion being convex on an anterior side and between about 0.25 mm and 
0.55 mm thick and the haptic further containing a posterior side containing a thickened 
section, the thickened section being between about 0.40 mm and 0.65 mm thick and 
located distally from the proximal section so as to form a joint between the proximal 
section and the thickened section, the joint permitting the haptic to flex, thereby moving 
the optic posteriorly along an optical axis. 
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5. An intraocular lens, comprising: 

a) an optic having a circumfM^ntial stiffening rib, the optic being made from a 
foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 
piece, die haptic intersecting the optic at an angle relative to the plane of the optic, 

wherein the haptic has a joint at the intrasection of the haptic with the optic and a 
thickened section positioned distally of the joint, the joint permitting the haptic to flex, 
thereby moving the optic postoiorly along an optical axis. 

6. The intraocular lens of claim 5 wherein the thicken section is between about 
0.20 mm and 0.40 mm thick. 

7. The intraocular lens of claim 5 wherein the joint is between about 0.05 mm 
and 0.10 mm thick. 

8. An intraocular lens, comprising: 

a) an optic having a circumferential stiffening rib, the optic being made from a 
foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 
piece, the haptic intersecting the optic at an angle relative to the plane of the optic, 

whearein the haptic has a joint at the intersection of the haptic with the optic the being 
between about 0.05 mm and 0.10 mm thick and a thickened section being about 0.20 mm 
and 0.40 mm thick and positioned distally of the joint, the joint permitting the haptic to 
flex, thereby moving the optic posteriorly along an optical axis. 
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INTRAOCULAR LENS 

This invention relates to intraocular lenses (lOLs) and more particularly to soft, 
foldable intraocular lenses. 



Background of the Invention 

The human eye in its simplest terms functions to provide vision by transmitting and 
refracting light through a clear outer portion called the cornea, and further focusing the 
image by way of lens onto the retina at the back of the eye. The quality of the focused 
image depends on many factors including the size, shape and length of the eye, and the 
shape and transparency of the cornea and lens. 

When trauma, age or disease cause the lens to become less transparent, vision 
deteriorates because of the diminished light which can be transmitted to the retina. This 
deficiency in the lens of the eye is medically known as a cataract. The treatment for this 
condition is surgical removal of the lens and implantation of an artificial lens or lOL. 

While early lOLs were made from hard plastic, such as polymethylmethacrylate 
(PMMA), soft foldable lOLs made from silicone, soft acrylics and hydrogels have become 
increasingly popular because of the ability to fold or roll these soft lenses and insert them 
through a smaller incision. While early foldable lenses either had a plate-style haptic 
(e.g., U.S. Patent No. 4,664,666 (Barrett), the entire contents of which being incorporated 
h^ein by reference) or were of a multi-piece design with independently formed, relatively 
rigid haptic attached to the soft optic (e.g., U.S. Patent No. 5,118,452 (Lindsey, et al.), the 
entire contents of which being incorporated herein by reference), newer lens designs are of 
an open-loop variety and manufactured from a single piece (e.g., U.S. Patent No. 

5,716,403, (Tran, et al.), the entire contents of which being incorporated herein by 
reference). The problem with soft, single-piece, open loop lOLs is that the haptics lack 
force sufficient to vault the optic posteriorly away from the iris and ensure firm contact 
with the posterior capsule. 

Accordingly, a need continues to exist for a vaulted, single-piece, open loop, soft 
intraocular lens. 
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Brief Summary of the Invention 

The present invention improves upon prior art single-piece, open loop, soft 
intraocular lenses by providing a foldable lens having a reinforced haptic/optic intersection 
that allows the optic to vault posteriorly unidirectionally while still providing stable 
fixation of the lens within the eye. 

It is accordingly an object of the present invention to provide a stable intraocular 

lens. 

It is a further object of the present invention to provide a vaulted, single-piece, 
open loop, soft intraocular lens. 

It is a further object of the present invention to provide a single-piece, open loop, 
soft intraocular lens having a stiffened haptic/optic intersection that allows the optic to 
vault posteriorly. 

Other objectives, features and advantages of the present invention will become 
apparent with reference to the drawings, and the following description of the drawings and 
claims. 



Brief Description of the Drawings 

FIG. 1 is a top plan view of a first embodiment of an intraocular lens of the 
present invention. 

FIG. 2 is a partial cross-sectional view of the lens illustrated in FIG. 1. 

FIG. 3 is a top plan view of a second embodim^t of an intraocular lens of the 
present invention. 

FIG. 4 is a partial cross-sectional view of the lens illustrated in FIG. 3. 

Detailed Description of the Invention 

As best seen in FIGS. 1 and 2, in a first embodiment of the present invention, lens 
10 generally consists of optic 12 and at least one haptic 14. Optic 12 has an anterior face 
16 and a posterior face 18. The overall design of lens 10 may be any suitable single- 
piece, open loop design made from a soft, foldable material, such as silicone, hydrogel or 
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soft acrylic. One suitable design is illustrated in FIG. 1, and another suitable desi^ is 
disclosed in U.S. Patent No. 5,716,403, (Tran, et al.). Haptic 14 intersects edge 20 of 
optic 12 at an angle relative to the plane of the optic (the plane of the optic being 
perpendicular to optical axis 32), preferably between 1® and 20®, and most preferably 
between 5® and 10® but othfsr suitable angles may also be used. Haptic 14 contains joint 
22 that acts like a hinge to allow distal section 24 of haptic 14 to pivot anteriorly. 
Thickened section 26, on the posterior side of haptic 14, helps to assure that flexing of 
haptic 14 about joint 22 causes distal section 24 of haptic 14 to pivot anteriorly. Proximal 
portion 28 of haptic 14 contains convex anterior side 30 which assists in transferring 
compressive forces on haptic 14 into posterior movement of optic 12 along optical axis 32. 
While any suitable dimensions can be used, haptic 14 preferably is between about 0.10 
mm and 0.25 mm thick, with around 0.20 mm being most preferred. Thickened section 26 
of haptic 14 preferably is between about 0.40 mm and 0.65 mm thick, witii around 0.55 
mm being most preferred. Proximal portion 28 of haptic 14 preferably is between about 
0.25 mm and 0.55 mm thick, with around 0.40 mm being most preferred. Convex anterior 
side 30 of proximal portion 28 of haptic 14 preferably is formed with a. radius of between 
about 0.2 mm and 0.6 mm, with around 0.4 mm being most preferred. 

As best seen in ITGS. 3 and 4, in a second embodiment of the present invention, 
lens 110 generally consists of optic 112 and at least one haptic 114. Optic 112 has an 
anterior face 116 and a posterior face 118. The overall design of lens 110 may be any 
suitable single-piece, open loop design made from a soft, foldable material, such as 
silicone, hydrogel or soft acrylic. One suitable design is illustrated in FIG. 3, and another 
suitable design is disclosed in U.S. Patent No. 5,716,403, (Tran, et al.). Haptic 114 
intersects edge 120 of optic 112 at an angle relative to the plane of the optic (the plane of 
the optic being perpendicular to optical axis 132), preferably between 1® and 20®, and most 
preferably between 5® and 10® but other suitable angles may also be used. Haptic 114 
contains joint 122 that acts tike a hinge to allow distal section 124 of haptic 114 to pivot - 
anteriorly. Thickened section 126, on the anterior side of haptic 114 and located distally 
of joint 122, helps to assure that flexing of haptic 114 about joint 122 causes distal section 
124 of haptic 114 to pivot anteriorly. Edge 120 of optic 112 contains circumferential 
stiffening rib 130 at the intersection of joint 122 and edge 120 which assists in transferring 
compressive forces on haptic 114 into posterior movement of optic 112 along optical axis 
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132. While any suitable dimensions can be used, haptic 114 preferably is between about 
0.10 mm and 0.25 mm thick, with around 0.20 ram being most preferred. Thickened 
section 126 of haptic 114 preferably is between about 0.20 mm and 0.40 mm thick, with 
around 0.29 mm being most preferred, with a radius of between about 0.2 mm and 0.4 
mm, with around 0.3 mm being most preferred. Joint 122 pref^bly is between about 
0.05 mm and 0.10 mm thick, with around 0.08 nun being most preferred. 

While certain embodiments of the present invention have been described above, 
these descriptions are given for purposes of illustration and explanation. Variations, 
changes, modifications, and departures from the systems and methods disclosed above may 
be adopted without departure from fhe scope or spirit of the present invention. 
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1 claim: 

1. An intraocular lens, comprising: 

a) an optic made from a foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 

piece, the haptic intereecting the optic at an angle relative to the plane of the optic, 

wherein the haptic has a proximal portion at the intersection of the haptic with the optic, 
the proximal portion being convex on an anterior side and the haptic further containing a 
posterior side containing a thickened section, the thickened section located distally from 
the proximal section so as to form a joint between the proximal section and the thickened 
section, the joint permitting the haptic to flex, thereby moving the optic posteriorly along 
an optical axis. 

2. The intraocular lens of claim 1 wherein the thickened section is between 
about 0.40 mm and 0.65 mm thick. 

3. The intraocular lens of claim 1 wherein the proximal portion is between 
about 0.25 mm and 0.55 mm thick. 

4. An intraocular lens, comprising: 

a) an optic made from a foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 

piece, the haptic intersecting the optic at an angle relative to the plane of the optic, 

wherein the haptic has a proximal portion at the intersection of the haptic with the optic, 
the proximal portion being convex on an anterior side and between about 0.25 mm and 
0.55 mm thick and the haptic further containing a posterior side containing a thickened 
section, the thickened section being between about 0.40 mm and 0.65 mm thick and 
located distally from the proximal section so as to form a joint between the proximal 
section and the thickened section, the joint permitting the haptic to flex, thereby moving 
the optic posteriorly along an optical axis. 
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5. An intraocular lens, comprising: 

a) an optic having a circumferential stiffening rib, the optic being made from a 
foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 
piece, the haptic intersecting the optic at an angle relative to the plane of the optic, 

wherein the haptic has a joint at the intersection of the haptic with the optic and a 
thickened section positioned distally of the joint, the joint permitting the haptic to flex, 
thereby moving the optic posteriorly along an optical axis. 

6. The intraocular lens of claim 5 wherein the thicken section is betwe«i about 
0.20 mm and 0.40 mm thick. 

7. The intraocular lens of claim 5 wherein the joint is between about 0.05 mm 
and 0.10 mm thick. 

8. An intraocular lens, comprising: 

a) an optic having a circumferential stiffening rib, the optic being made from a 
foldable material; and 

b) at least one open-loop haptic integrally formed with the optic as a single 
piece, the haptic intersecting the optic at an angle relative to the plane of the optic, 

wherein the haptic has a joint at the intersection of the haptic with the optic the being 
between about 0.05 mm and 0.10 mm thick and a thickened section being about 0.20 mm 
and 0.40 mm thick and positioned distally of the joint, the joint permitting the haptic to 
flex, thereby moving the optic posteriorly along an optical axis. 
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